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© A novel sweetener delivery system and a chewing gum composition comprising the sweetener delivery system. 



© There is disclosed a stable sweetener delivery system 
capable of effecting a controlled release of the sweetener, the 
delivery system comprising: 

(a) at least one solid natural or artificial high intensity sweet- 
ener chosen from amino acid based sweeteners, dipeptide 
sweeteners, grycyrrhian, saccharin and its salts, acesulfame 
salts, cyclamates, steviosides, talin, dihydrochaicone com- 
Cjl pounds and mixtures thereof; and 

CM 



gum. 



The delivery system can be incorporated in a chewing 



(b) a hydrophobic matrix comprising 



1O0) lecithin; 
00 

*-(ii) an edible material having a melting point in the range of 
from 25 °C to 100°C chosen from fatty adds having an 
w iodine value of from 1 to 10, natural waxes, synthetic waxes, 
Q^and mixtures thereof; and 
LU 

(in) at least one glycerida 
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The present invention relates to a novel delivery sys- 
tem, to a chewing gum composition containing the delivery 
system and to methods of preparing the delivery system 
and the chewing gum composition. More particularly this 
invention relates to a method of protecting materials from 5 
being adversely affected from such factors as moisture, pH, 
temperature and reactive chemicals. The deSvery system is 
most useful for core materials such as sweeteners which 
are particularly unstable in the presence of these factors. In 
particular, the delivery system is especially useful for dipep- 10 
tide sweeteners such as aspartame which are known to 
present stability problems, drugs, medicaments, flavoring 
agents and the like. 

Dipeptide sweeteners such as L- 
asrjartyK.-phenylalanine methyiester (aspartame) have been 15 
widely recognized as an extremely good-tasting non-caloric 
sweetener for use ana variety of food products, among 
which are chewing gum products. Unfortunately, aspartame 
is extremely unstable in the presence of moisture and 
undergoes hydrorytic degradation and subsequent loss of 20 
sweetness. Elevated temperatures and specific ranges may 
accelerate the hydrorytic degradation. Additionally, aspar- 
tame is known to react with a number of flavors and 
chemicals such as aldehydes and ketones, for example, 
aspartame loses its sweetness due to chemical reactions in 25 
the presence of flavor aJderryde-corrtaining oils such as ■ 
dnnamon. these flavor oils are used in food products and 
are popular in chewing gum compositions and other confec- 
tionery products. Chewing gum compositions and other pro- 
ducts also generally contain moisture and may be exposed so 
to elevated temperatures during shelf-fife. The result is the 
toss of aspartame and the corresporxfing loss of sweetness 
in the product 

Numerous attempts have been made to stabilize aspar- 
tame in chewing gums as well as other food products. U.S. 35 
Patent 4,384,004 to T. Cea et al M discloses solid particles 
of aspartame encapsulated by a coating material selected 
from the group consisting of cellulose, cellulose derivatives, 
arabinogalactin, gum arabic, poryotefins, waxes, vinyl poly- 
mers, gelatin, zein and mixtures thereof, wherein the 40 
amount of said coating materia) to said methyl ester is from 
1:1 to 1:10. More particularly, the coating materials include 
cellulose, methyl cellulose, ethyl cellulose, cellulose nitrate, 
cellulose acetate phthaiate, carboxymethyi cellulose, rrydrox- 
ethyl cellulose, hydroxypropyl cellulose, arabirtogalactan; as 
polyethylene, porymethacrylates, poryamides, ethylenevinyl 
acetate copolymers, poryvinylpyrroUdone; gum arabic; par- 
affin wax, camauba wax, spermaceti, beeswax; stearic add, 
stearyi alcohol, glyceryl stearate; gelatin, zein and mixtures 
thereof. so 

The method of coating employed in this reference 
involves suspending the aspartame particles in a stream of 
air that passes through a zone of atomized liquid droplets of 
the coating material, so that the coating material is depos- 
ited on the surface of the aspartame. More than one 55 
coating may be used whereby the inner coating is water- 
soluble and the outer coating Is water-insoluble. 

U.S. Patent Nos. 4,122,195 and 4,139,939, both to 
Bahoshy et al, fix aspartame by preparing it with a material 
such as gum arabic or the reaction product of a compound so 
containing a polyvalent metallic ion, with an ungeiatinized 
starch acid-ester or a substituted dk>arboxylic acid, by a 
spray drying technique, where the aspartame and a film 
former are prepared in an emulsion. 



U.S. 4374,858, to Glass et al., discloses an aspar- 
tame sweetened chewing gum having improved sweeteness 
stability wherein the chewing gum piece has aspartame 
coated on its surface, as opposed to incorporating it in the 
chewing gum mix. 

EPA 81110320.0, published June 16, 1982 
(Publication No. 0053844), to Ajinomoto Co., Inc., discloses 
a stabilized dipeptide- based sweetening composition com- 
prising (a) from 20 to 60% by weight of solid fat, (b) from 
10 to 30% by weight emulsifier, (c) from 10 to 30% by 
weight potysaaccharide and (d) not more than 30% by 
weight of dipeptide sweetener. The compositions are pre- 
pared by heating the mixture of the ingredients, coofing, and 
pulverizing to obtain powder or granules of the composition 
to obtain a ASTM mesh size of smaller than 12. Spray 
drying the mixture is also disclosed. 

U.S. 4,105301 to DegOotti, discloses a confectionery 
comprising a core portion and a sheU adhering ty enveloping 
the core portion, whereby the shell is formed by an intimate 
mixture of rrocrocrystals of xyiftol with a solid fatty substance 
in a proportion of 0.5 to 15 parts by weight of fatty 
substance to each 100 parts by weight of xyfitoL The fatty 
substance is preferably a mono-, di- or triglyceride having a 
melting range of between 20° and 60 °C. 

U.S. 3,389,000 to Toyonaka et at, discloses protective 
coatings for granular nucleoside-5-phosphates, the coatings 
being edible fats melting between 40-100°0 and derived 
from plants and animals. Hydrogenated oils such as 
soybean oil, cottonseed oil, almond oil, castor oil, Bnseed 
oil, mustard oil, olive 08, grapefruit seed oil, palm oS, palm 
kernel oil, rapeseed oil, rice bran oil and the like and 
mixtures thereof. This reference discloses a process of 
preparing the granular product from a liquid mixture of fats 
and nucleoskje-5-phosphates are sprayed from a pressure 
nozzle and the resultant granules cooled and recovered. 

U.& 4,382,924, to Berfing, discloses liquid ore) dosage 
forms for vitamins or rjharmaceutical materials comprising 
an edible oil, a high potency lipid soluble sweetener such as 
saccharin and a lipid soluble flavorant The edible oQ may 
be a poryol fatty acid ester having at least four fatty acid 
ester groups and each fatty acid having from about 8 to 
about 22 carbon atoms. The OH, sweetener and flavor oil 
are mixed and heated and then cooled to provide a pal- 
atable liquid dosage form. 

U.S. Patents 3,949,094 and 3,976,494 both to John- 
son, and U.S. 3,867,556 to Darragh present a general 
discussion of spraying fatty materials onto sweeteners and 
the like. U.S. 4,293,572 to SBva et aL, discloses the ap- 
plication of a dispersion of an emulsified fat with a solution 
of dextrin, saccharin or a polysaccharide to a food product 
as a barrier against moisture. U.S. Patent 3,527,647 cy- 
clases a process of agglomerating particles by randomly 
scattering and spraying moistened particles to cause them 
to coiHde and form agglomerates. 

The problem relating to stabilization of sweeteners such 
as aspartame, which has not been previously addressed, 
relates to the wettability of the aspartame crystal as weB as 
to its morphological configuration. Aspartame is known to be 
rodlike, elongated, needle-like or dendritic in shape. As a 
result it Is very difficult to coat in ordinary mixing or spray 
coating techniques. To be effective as protective barriers 
coatings must be able to adhere to the crystalline surface, 
including the needle-tike tips and other shape variations of 
the aspartame. Additionally, the coating must be capable of 
being applied in a film with a uniform thickness sufficient to 
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provide a barrier against degradative factors such as mois- 
ture, pH changes, temperature changes and reactive chemi- 
cals. The coatings, in addition to being protective barriers, 
must be flexible enough to conform to the surface ir- 
regularities and geometrical configuration without cracking 
due to mechanical stresses which it Is subjected to during 
incorporation of the sweetener into specific product applica- 
tions. Attempts to coat aspartame using spray techniques to 
apply simple mixtures of fat and lecithin have resulted in 
poor wetting, spotty coating and inadequate protection 
against moisture and other potentially degradative factors. 

It has been discovered, that simple mixing of known 
coating materials such as fats, with certain other core 
materials such as aspartame does not provide adequate 
protection to keep the core material in a stabilized state. 
Fats do not provide adequate coating onto aspartame, nor 
do such coating materials as starch, and certain other 
materials such as waxes. Many of these materials require 
solvents and moisture for application, which have adverse 
effects on the stability of hydrophific instable materials such 
as aspartame. For example, simple mixing of aspartame in 
liquid mixtures of traditional coating materials, e.g„ fat and 
lecithin has resulted in poor wetting, spotty coating and 
inadequate protection against moisture and chemicals. The 
result of degradation of the aspartame upon exposure to 
these conditions. Changes in pH and temperature catalyze 
these degradative conditions. 

The process of EPA 81110320.9 (Publication No. 
0053844) filed December 10, 1981, is an example of 
simple admixing of coating materials with aspartame. This 
pubfication discloses the simple melting and admixing of 
from 20 to 60% of solid fat, 10 to 30% of emulsifier, 10 to 
30% of polysaccharide and not more than 30% dipeptide 
sweetener. The mixture is then cooled and pulverized or 
spray dried. The pulverizing into fine powder, however, 
results In rupturing of the coating, leaving the aspartame 
exposed. Spray drying is normally associated with the driv- 
ing off of moisture or solvents. ** 

The prior art techniques for coating difficult to coat 
materials such as aspartame, has focused on two methods. 
The first method involves forming a molten mixture of the 
coating material with the sweetener. The mixture is then 
cooled and pulverized. The resultant particles represent a 
random attempt at completely coating or enrobing the 
sweetener. In the case of aspartame, this coating is not 
adequate protection against moisture or aldehyde-containing 
flavor oils and instability of the aspartame results. 

The second conventional prior art technique for coating 
materials involves fluidized bed spray coating. This tech- 
nique involves conducting a stream of tfie material to be 
coated into a zone of atomized droplets of coating material. 
In the case of materials such as aspartame, this method is 
very difficult Aspartame is a low density material, has a 
large surface-to-weight ratio, and poor wetting characteris- 
tics. For these reasons, spray coating of aspartame in a 
fluidized bed system is difficult 

The instant process is an improvement over spray 
congealing techniques and includes additional coating steps. 
The resultant product exhibits a marked improvement in the 
effectiveness of the coating as a protective barrier. The 
result is a significant improvement in the stability of the core 
material. The examples discussed below, along with the 
microphotographs, clearly indicate that the instant process 
enables a uniform and thorough coating to be applied to a 
core material in complete contrast to the prior art tech- 
niques. 




Thus, the delivery systems of the invention and pro- 
cess of preparation provide an improved protective coating 
for core materials The delivery systems have a variety of 
other advantages including the controlled release of mated- 
5 als such as sweeteners, flavoring agents and medicaments 
and the masking of bitter taste for additional additives such 
as pharmaceutical compounds. Other advantages will be- 
come apparent herein. 

Figure I is a picture of the crystalline sweetener espar- 
to tame (magnification H5X). The rod-like geometry is clearly 
visible. 

Figure II is a picture of the agglomerate of the aspar- 
tame and the hydrophobic matrix prior to application of the 
secondary coating. The spherical Gke appearance is dearly 
is seen. 

The agglomerate was formed using the inventive spray 
congealing technique. The shape of the agglomerate facili- 
tates the secondary exterior coating applied via the fluidized 
bed granulation technique. 

20 Figure 111 is a picture of the inventive sweetener deliv- 

ery system, (magnification 146X). These particles are the 
result of coating the agglomerate of Figure II with 200% by 
weight of the agglomerate of a mixture of 95% hydroge- 
nated palm o3 and 15% paraffin wax. 

25 Figure IV is a picture of the sweetener delivery system 

(magnification 145x) as prepared by the method outlined in 
Example one EPA 81110320.0. The polysaccharide, how- 
ever, was omitted and amounts of the ingredients were in 
the range of the instant invention. The method involved 

30 melting the ingredients of fat, lecithin, aspartame and mon- 
ogtyceride together and solidifying them by cooling. The 
so&d was then pulverized to give the particles depicted In 
the photograph. As dearly seen in this picture, the particles 
are randomly and non-uniform ly coated. 

35 Although this invention contemplates a delivery system 

for a variety of core materials and combinations thereof, it is 
particularly directed to providing a novel delivery system for 
sweeteners such as aspartame and saccharin, drugs, medi- 
caments, flavoring agents and the like. The novel delivery 

40 system comprising a sweetener such as aspartame and 
saccharin, and/or a flavoring agent or the like may be 
incorporated into chewing gum compositions. The inventive 
defivery system, chewing gum compositions and method of 
preparation solve the problems associated with wetting the 

45 surface of core materials. The invention particularly solves 
the problem of wetting the surface and thoroughly coating 
the needle-Gke structure of the dipeptide sweetener aspar- 
tame. Additionally, the coatings are flexible enough to form 
protective film barriers without cracking due to mechanical 

50 forces encountered during application of the coating to the 
core material as well as those mechanical stresses present 
when incorporating the delivery system into food products. 
The present method of stabilizing and coating the core 
material involves an initial formation of an agglomerate of 

55 the core material in a hydrophobic coating matrix whereby 
the core material is agglomerated and oriented in the matrix 
to facilitate a further coating or coatings with similar or the 
same matrix materials. The agglomerate is formed using 
spray congealing techniques which create an approximate 

so eliptical or spherical shape. The agglomerate is, of course, 
larger in size than the Individual particles, and its shape and 
size, as wefl as the composition of the matrix coating 
fadlitate the application of the second coating. The agglom- 
erate is screened to obtain only the desired particle size 

65 range. Agglomerates which are extremely fine, e.g., below 
about 200 U.S. standard mesh, are generally not useful 
since they are too fine to easily coal The second coating 
and any additional coatings are applied using standard 
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fluidized bed granulation techniques well known to the 
skilled artisan. Additionally, the inventive method involves 
spray congealing techniques without first forming an ag- 
glomerate. As discussed further, the spray congealing pro- 
cess involves feeding a molten mixture of the core materia) 
in the novel hydrophobic coaling matrix of this invention 
through a high pressure spray nozzle, while maintaining the 
feed-One at a controlled temperature and adjusting the noz- 
zle pressure to control the particle size of the spray. The 
resultant product takes the form of fine spherical droplets 
which congeal and sofidfy as they leave the nozzle and 
contact the air to form solid particles. These particles over- 
come the major problems associated with aspartame par- 
ticles; that is, the needle-tike shape is changed into a round 
aggregate matrix; the particle density is increased to a 
favorable range and wettability is improved allowing granu- 
lation coating techniques to be effective. These particles 
comprise the delivery system discussed further herein. 

The inventive delivery systems and compositions are 
useful in food products such as chewing gums, and other 
confectionery products, baked goods, pharmaceutical prep- 
arations, beverages, tobacco and proprietary products such 
as toothpaste and rnouthwash. Acceptable amounts may 
vary widely and preferably from about 0.01% to about 
100% by weight of the delivery system based on the weight 
of the final product 

According to a first aspect of the present invention 
there is provided a stable delivery system capable of effec- 
ting a controlled release of core material comprising: 

A) at least one natural or artificial core material selected 
from the group consisting of amino acid based sweeteners, 
dipeptide sweeteners, gfycyrrrtizin, saccharin and its salts, 
acesutfame salts, cyciamates, steviosides, tafia dihydrochal- 
cone compounds, drugs, medicaments, flavoring agents and 
mixtures thereof; and 

B) a hydrophobic matrix consisting essentially of 



(i) lecithin; and 

(it) an edible material having a melting point In the range of 
about 25 °C to about 100°C selected from the group con- 
sisting of (a) fatty acids having an iodine value of about 1 to 
about 10, (b) natural waxes, (c) synthetic waxes and (d) 
mixtures thereof; and 

(iti) at least one glycerida 



According to a second aspect of the present invention, 
there is provided a chewing gum composition comprising a 
gum base and a stable delivery system capable of effecting 
a controlled release of core material comprising: 

A) at least one natural or artificial core material selected 
from the group consisting of amino acid based sweeteners, 
dipeptide sweeteners, gfycyrrrtizin, saccharin and its salts, 
acesulfeme salts, cyciamates, steviosides, talin, dihydrochal- 
cone compounds, flavoring agents and mixtures thereof; and 

B) a hydrophobic matrix consisting essentially of 



(I) lecithin; and 
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(II) an edible material having a melting point in the range of 
about 25°C to about 100°C selected from the group con- 
sisting of (a) fatty acids having an iodine value of about 1 to 
about 10, (b) natural waxes, (c) synthetic waxes and (d) 
5 mixtures thereof; and 

(Hi) at least one glycerida 



w 

Lecithin is critical to the riydrochobic matrix and is 
believed to serve several Important purposes. Most impor- 
tantly, lecithin acts as a wetting agent to increase the 
affinity of the fat or wax to the core material surface. Fat 

75 and wax are ordinarily not compatible with certain crystalline 
sweeteners such as aspartame. The lecithin mediates the 
poor affinity between these materials and allows for uniform 
wetting of the aspartame surface by the fat or wax Uniform 
wetting of the surface is critical to proper adherence of the 

20 hydrophobic matrix coating and to the effectiveness of the 
ultimate protection it provides for the core material As a 
substitute for lecithin, any natural or artificial emulsifier may 
be employed. 

Secondly, lecithin serves as a modifier of the rheoJog- 

25 teal and thermal properties of the fat which lends it the 
capability of forming an elastic 10 (non-brittle) and flexible 
film over a wider temperature range. OrtSnary fat without 
lecithin would result in a brittle, porous crystalline coating 
which would be vulnerable to rupture during processing and 

00 which would fail to uniformly wet the core material surface. 
Additionally, lecithin acts to modify the nwphotogtcaJ prop- 
erties of the fat or wax, as weft as to increase their heat 
capacity, thereby retarding liquid to soRd phase tran s itions 
and allowing for increased flexibility in processing con- 

ss ditions, ag., the mixture can be processed in a specified 
temperature range for a longer period of time. The In- 
creased heat capacity plays an important role in the final 
delivery system since more heat win be required before the 
system melts down and releases the core material Thus, at 

40 short exposures to elevated temperatures, the delivery sys- 
tem will be more stable than without the addition of lecithin. 

The high bulk density and high surface area to weight 
ratio of core materials such as aspartame make them 
generally cfifficutt to coat Lecithin increases the viscosity of 

45 the fat which facilitates their irwxypcration. 

The Condensed Chemical Dictionary. 9th edition, Van 
Nostrand Rain hold, 1977, defines lecithin as mixtures of 
rfiglycerides of fatty acids finked to the choline ester of 
phosphoric acid. Lecithins are classed as phospnoglycerides 

50 or phosphatides. In the Instant invention, the lecithin prefer- 
ably has a minimum of about 95% by weight of 
phosphatide present This purity level is generally des- 
ignated in cxxnrnerciairy available lecithins as "95% acetone 
insolubtes." The phrase "95% acetone insolubles" is in- 

55 tended to mean that upon dissolution of the lecithin in 
acetone, 95% of the lecithin (the phosphatide portion) re- 
mains insoluble. Residual impurities such as oil, moisture 
and soluble non-phosphatides account for the 5% of the 
materials dissolved and extracted by the acetone. More 

60 preferably, the lecithin employed v/ffl have 97% insdubies. 
Additionally, it is required that the lecithin be soluble in the 
fatty acid or wax. This is necessary for the lecithin to 
perform its various functions described above. The lectthm 
employed does not have a defined melting point range but 

65 softens prior to decomposition. 
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The second required constituent in the hydrophobic 
matrix coating of the delivery system is an edible material 
which is itself hydrophobic and which has a melting point in 
the range of about 25 °C to about 100°C. Those materials 
useful are selected from the group consisting of fatty acids, 
natural, synthetic waxes and mixtures thereof. It is important 
that the melting point be within the recited range since the 
melting point of the final delivery system product wffl be 
greatly affected by the fat or wax constituent 

Those fatty acids which are useful must have an iodine 
value of about 1 to about 10. The iodine value is a means 
of determining the degree of unsaturation in fats and oils. 
The measurement of iodine values are determined by 
known titrating methods and are reported in tBrms of centi- 
grams of iodine absorbed per gram of fat and 08 sample. 
(See Bailey's Industrial Ofl *nd Fat Pmduch. Vol 2, 4th 
EdU Swem, Daniel ed., p 436-438, 1982.) Thus, those fatty 
acids useful in the inventive systems have an iodine value 
of about 1 centigram to about 10 centigrams. 

Examples of the fatty acids employed are selected from 
the group consisting of hydrogenated palm oil, hydroge- 
nated palm kernel ofl, hydrogenated peanut oil. hydroge- 
natBd repassed oil, hydrogenated rice bran oil, hydroge- 
natBd soybean oil, hydrogenated cottonseed oil, hydroge- 
nated sunflower oil and mixtures thereof. 

Those waxes which are useful include natural waxes 
such as animal waxes, vegetable waxes, petroleum waxes 
and synthetic waxes having a melting point within the range 
of about 25°C to about 100°C and being edible. Specific 
examples of waxes which fall within these categories are 
beeswax, lanolin, bayberry, sugar cane, candeliiJa, car- 
naube, paraffin, microcrystalDne, petrolatum and carbowax. 
Mixtures of these waxes may be used as well as mixtures 
of the waxes with the fatty acids. 

The edible fatty acid or wax materials are employed in 
the instant delivery systems in amounts of about 61% to 
about 95% by weight of the delivery system, preferably in 
amounts of about 63% to about 90% and most preferably 
in amounts of about 66% to about 80%. These amounts 
are necessary to adequately coat the surface of sweeteners 
such as aspartame which have a high surface area to 
weight ratio. Hydrogenated palm oil is the most preferred 
fatty acid. Paraffin wax and mirocrystalline wax are the 
preferred waxes. 

The edible fatty acid or wax component is critical to the 
effectiveness of the protective barrier. The hydrophobic 
matrix, of which the fatty acid or wax is an essential part, 
provides protection for the core material from heat, light 
moisture, pH, reactive chemicals and the like. Additionally, 
the release of the core material is controlled via the hy- 
drophobic matrix and can serve other purposes such as the 
masking of taste for unpalatable or unpleasant tasting ma- 
terials. 

The term gryceride component used herein refers to 
commonly identified grycerides which are esters of glycerol 
and fatty acids in which one or more of the hydroxyl groups 
of the glycerol have been replaced by acid radicals. Mono- 
and dlglycerides are preferred, whereas triglycerides alone 
are not acceptable. 

The mono- or digryceride component of the hydropho- 
bic coating matrix serves to Increase -the affinity between 
the fatty acid or wax and the core material In addition, for 
core materials which are water soluble such as aspartame, 
the mono- or cfigryceride component also serves to help the 
to adhere and wet to the sweetener surface. Flexibility and 
elasticity of the matrix once rt forms the film or coating on 
the core material is Increased due to the gryceride compo- 
nent 




The gtycerides are present in amounts of about 0.5 to 
about 20% by weight of the delivery system. Preferably the 
gryceride is used in amounts of about 0.5 to about 7% and 
most preferably about 1% to about 3%, It should be recog- 
5 nized that mixtures of mono- and digrycerides may be used, 
since most available gryceride materials are mixtures of 
mono- and digrycerides. 

The core material can be selected from a wide variety 
of materials such as sweeteners, medicaments, drugs, fla- 

10 voring agents and the like. These materials can be used 
either singly or in combination in either a single or multiple 
delivery system. That is, one or more of these materials 
may be present within one coating matrix or separately 
coated by the matrix and employed alone or in combination 

75 in a final product 

The sweetener component may be selected from solid 
natural or synthetic sweeteners capable of imparting high 
intensity sweetness. These sweeteners are selected from 
the group consisting of amino acid based sweeteners, 

20 dipeptide sweeteners, grycyrrhizin, saccharin and its salts, 
acesulfame salts, cyciamates, steviosides, talin, dihydrochal- 
cone compounds and mixtures thereof. 

The sweeteners may be used in amounts necessary to 
impart sweeteness and preferably in amounts of about 0.01 

25 to about 30% by weight of the delivery system. Aspartame, 
saccharin and its salts are the preferred sweeteners and 
may be used in amounts of about 0.01% to about 25% and 
about 0.01% to 50% respectively, by weight of the delivery 
system. The preferred amounts of these sweeteners are 

30 about 2 to about 10%, most preferably 4 to about 6%. 

A particularly effective combination of sweeteners is 
aspartame, sodium saccharin and acesulfame. K. (potassium 
acesulfame). Saccharin and its salts and acesulfame salts 
may be employed in amounts of about 5 to about 50% by 

35 weight Aspartame is used in amounts up to about 15% by 
weight when used in this combination. One or more of the 
sweeteners may be in the encapsulated form prior to incor- 
poration In the delivery system, thus delaying the release of 
the sweetener and lengthening the perceptible sweetness 

40 and/or staggering their release. Thus, the sweeteners may 
be incorporated such that they release sequentially. 

It has also been discovered that the incorporation of 
the combination of two or more sweeteners used, alone or 
in the delivery system improves the sweetness intensity and 

45 prolongs the sweetness release. This sweetness improve- 
ment is the result of synergism. Exemplary examples of 
synergistic combination are: saccharirVaspartame; 
saccharin/potassium acesulfame; saocharin/aspartarne po- 
tassium acesulfame. These sweeteners can also be added 

so to the final food product independently of the delivery sys- 
tem. Thus, a food product may have sweetness imparted 
thereto attributable to the delivery system sweetness as well 
as those sweeteners independent of the delivery system. 
These combinations of sweeteners have also been discov- 

55 ered to impart a long lasting flavor effect to the food product 
such as chewing gum. 

The medicament drugs used herein may be selected 
from a wide variety of drugs and their add addition salts. 
Both organic and inorganic salts may be used provided the 

60 drug maintains its medicament value and is provided the 
drug maintains its medicament value and is soluble in the 
solvent Exemplary acid salts Include hydrochloride, 
hydrobrorrtde, orthophosphate, benzoate, maleate, tartrate, 
succinate, citrate, salicylate, sulfate, and acetate. 

65 
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The weight percent of the drug or its acid addition salt 
thereof, based on the weight of the coating matrix preferably 
from about 1% to about 20%, and most preferably about 
5% to about 15%, which amounts will vary depending upon 
the therapeutic dosage permitted. 

Suitable categories of drugs that may be employed in 
the instant composite may vary widely and generally repre- 
sent any stable drug combination. Illustrative categories and 
specific examples include: 

a) Antitussives, such as dextromethorphan, Dextromethor- 
phan rrydrobromide, noscapine, carbetapentane citrate, and 
chlophedianol hydrochloride; 

b) Antihistamines, such as chkwophenirarnine maleate, 
phenindamine tartrate, pyrilamine maleate, doxyiamine suc- 
cinate, and phenyttotoxamine citrate, 

c) Decongestants, such as phenylephrine hydrochloride, 
prienylpropanolamine hydrochloride, pseudoephedrine, hy- 
drochloride ephedrine; and 

d) Various alkaloids, such as codeine phosphate, codeine 
sulfate and morphine. 

e) Mineral supplements such as potassium chloride and 
calcium carbonates. 



These materials may be used alone or in combination 
within the ranges specified above. 

Useful flavoring agents may be chosen from synthetic 
flavoring liquids and/or liquids derived from plants, leaves, 
flowers, fruits and so forth, and combinations thereof. Re- 
presentative flavoring liquids include: spearmint oil, cinna- 
mon oil, oil of wintergreen (metfrylsaJicyiate) and peppermint 
oils. Also useful are artificial, natural or synthetic fruit flavors 
such as citrus oil including lemon, orange, grape, lime and 
grapefruit and fruit essences including apple, strawberry, 
cherry, pineapple and so forth. 

The amount of flavoring agent employed is normally a 
matter of preference subject to such factors as flavor type, 
base type and strength desired, in general, amounts of 
about 0.05% to about 3.0% by weight of the final chewing 
gum composition are usable with amounts of about 0.3% to 
about 1.5% being preferred and about 0.7% to about 1.2% 
being most preferred. 

The method *of preparing the delivery system involves 
first forming an agglomeration of the core material and the 
hydrophobic matrix. The agglomerates are then screened to 
obtain particles of about 200 to about 30 mesh and then 
coated with one or more layers of hydrophobic material to 
provide a protective barrier. The agglomerate is formed by 
mixing at tow shear the fatty add or wax with the gtyceride 
and lecithin at temperatures of about 75° to about 95°C 
until a homogeneous mixture is obtained. The core material 
or combination of core materials are then added to this 
mixture and mixed at high shear to uniformly dispense the 
material in the mixture. The dispersion is then fed into a 
heat controlled spray nozzle and spray congealed. The term 
spray congealed as used herein refers to the solidification of 
the atomized liquid droplets which cool and solidify upon 
hitting the cooler temperature of the surrounding atmo- 
sphere. The nozzle pressure is regulated to control the 
particle droplet size. The droplets cool and congeal once 
they are emitted from the nozzle and contact the cooler 
errvironment The result is a dry particle or agglomerate 
having an approximate efiptical or spherical shape. At this 



stage, core material particles are bound together with the 
hydrophobic matrix, but not adequately coated to fuOy pro- 
tect the core material from the environment The agglomer- 
ated particles are then screened to the desired size as 

5 mentioned above. The second coating step of the process 
is now necessary to provide the required protective barrier. 
Thus, the agglomerate is then coated using standard flukfiz- 
ed bed granulation procedures. 

The second coating <e.g., the coating of the aggtomer- 

10 ate) may use tie hydrophobic matrix. It should be men- . 
tioned, however, that the outer coating need not have the 
lecithin and gtyceride components present since wetting of 
the core material surface is not critical at this point, having 
been accomplished in the first coating. Thus, the outer 

15 coating need only have the fatty acid and wax component 
and preferably both. Preferably the outer coating comprises 
rrydrogenated palm ofl and paraffin wax in respective 
amounts of about 61% to about 90% and about 10% to 
about 40%. The final product is a fine dry particle and is 

20 referred to herein as the delivery system. The delivery 
system preferably- has a melting range of about 20°C to 
about 90°C and most preferably a melting range of about 
35° to about 38 °C, such that it melts and releases the core 
material within the normal body temperature range of hu- 

25 mans. 

As an alternative, but less preferred method, the homo- 
genous mixture of the hydrophobic matrix and core material 
can be allowed to cool in sheets and subsequently pulver- 
ized to a particle size of about 30 to about 200 U.S. 

30 standard mesh size (about 600 to about 75 microns). The 
pulverized particles can then be coated with the hydropho- 
bic mixture using standard fluidized bed granulation tech- 
niques. An additional alternative method of forming the 
delivery system comprises spray drying the core material 

as with a known binder such as cellulose or polyvinyl pyr- 
rol idone and the like to form an aggregate. The aggregate Is 
then coated with the hydrophobic coating matrix using con- 
ventional fluidized bed granulation techniques well known to 
the skilled artisan. These alternative methods however are 

40 not as effective In preparing the delivery system as the 
preferred method. 

It is important to note that the preferred inventive 
process involving spray congealing of the liquid hydrophobic 
coating matrix-core material followed by fluidized bed granu- 
le lation results In a significantly and surprisingly improved 
coating for protection of the core material Either spray 
congealing or fluidized bed granulation alone do not provide 
adequate protective coatings for the delivery system and 
results in instability and results in premature release of the 

so core material The congealing step forms an agglomerate of 
the core material and hydrophobic matrix. The matrix binds 
together the core particles but only partially coats the core. 
The core material is "randomly" coated in the sense that it 
is pure chance that the matrix completely coats or enrobes 

55 the material particularly if the material is difficult to coat 

Fluidized bed granulation is necessary to achieve the 
uniform coating necessary to protect the core material For 
example, with rod-like or needle-like shaped sweeteners 
such as aspartame, the spray congealing orients the aspar- 

60 tame crystals into an agglomeration which is significant 
easier to coat, e.g., the agglomerate approximates an efip- 
tical or spherical shape (see Figure 2), which is then easily 
uniformly coated in the fluidized bed. Fluidized bed coating 
alone of sweeteners such as aspartame does not provide a 

65 uniform protective coating. 
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The effectiveness of the protective barrier or coating 
afforded by the hydrophobic matrix to the core material is 
dependent not only on the completeness of the surface area 
coated, but also on the thickness of the coating. The 
external hydrophobic matrix thickness ts approximated as a 
function of the total amount of hydrophobic matrix present 
as follows: 



m 



Coating* 


Thickness** 


Dissolution*** 


300% 


29 


M.D. (not detectable) 


200% 


22 


N.D. 


100% 


13 


N.D. 


50% 


7 


0.3% / 


30% 


3 


7.57% 


0% 


0 


17.64 



• percentage of outer coating of hydrophobic matrix by 
weight of the intermediate agglomerate. 

" indicates the relative thickness of the outer coating 
over the agglomerate as a percentage of the diameter of 
the agglomerate rtsefi 

- delivery system placed in water at 25°C for 1 hour. 
Percentage indicates the amount of aspartame extracted by 



• As evidenced in the above table, the thickness of the 
exterior, secondary coating (e.g., the fluidized bed coating of 
the agglomerate) is greater when a higher weight percent- 
age of coating is used. The thicker coating maximizes the 
protection of the core material, in this case aspartame. 

A balance must be maintained, however, such that too 
thick a coating is not used so as to prevent proper release 
of the core material. It has been determined that using the 
exterior coating in amounts of about 200 to about 300% by 
weight of the agglomerate maximizes the protective benefits 
with the controlled release benefits. Use of the exterior 
coating in less than amounts of about 30% by weight of the 
agglomerate does not provide thickness sufficient for protec- 
tion of the core material. As evidenced by the table above, 
the less coating used the lower the coating thickness and 
tt>e higher the cfissolution of the core material (sweetener) 
from the delivery system, as indicated by the dissolution 
data These data were determined by stirring a specified 
amount of the delivery system in water at 25 °C for 1 hour. 
The amount of core material (sweetener) dissolved by the 
water was then measured and used as an indicator of the 
effectiveness of the coating as a moisture barrier. As the 
data values indicate, no sweetener (aspartame) was detect- 
able in the water where the coating was greater than 200% 
by weight of the agglomerate. This indicates the coating 
thickness and uniformity was extremely effective in prevent- 
ing moisture from penetrating and reacting with the aspar- 
tame. Coatings which were 30% or less by weight of the 
agglomerate showed significant percentages of aspartame 
detected by the dissolution assay, indicating penetration of 
the water through the coating. When no coating was used 
on the agglomerate, significant dissolution of the aspartame 
occurred. 

The defivery system in its final form is a dry spherical 
particulate having a U.S. standard mesh see of about 200 
to about 30 and preferably about 150 to about 70. 
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The delivery system can be used to protect materials 
such as sweeteners, drugs, medicaments, flavoring agents, 
and the Oka The delivery systems provide an excellent 
means of masking unpleasant tasting drugs such as potas- 
sium chloride and the like, making consumption of the drug 
more appealing to tie public. 

The delivery system in its final form may be referred to 
as a composite. The composite is useful in a variety of food 
products, medicaments, baked goods, pharmaceutical prep- 
arations, tobacco and proprietary products such as tooth- 
paste and iTKHJthwash, and the like. Once prepared the 
composite may be stored for future use or formulated with 
conventional additives, that is, pharmaceutical acceptable 
carriers and confectionery ingredients to prepare composi- 
tions which offer a variety of textures to suit particular 
application* Such compositions may be in the form of a 
lozenge, stored for future use or formulated with conven- 
tional additives, that is pharmaceutical^ acceptable carriers 
and confectionery ingredients to prepare compositions which 
offer a variety of textures to suit particular applications. 
Such compositions may be in the form of a lozenge, tablet, 
toffee, nougat, chewy candy, chewing gum, and so forth. 
The pharmaceutically acceptable carriers may be selected 
from a wide range of materials. Without being limited there- 
to, such materials include diluents, binders and adhestves, 
lubricants, disintegrants, colorants, flavorings, sweeteners 
and miscellaneous materials such as buffers and absorbents 
in order to prepare a particular medicated composition. The 
preparation of confectionery and chewing gum products is 
historically well known and has changed very little over the 
years. 

Lozenges are flavored medicated dosage forms in- 
tended to be sucked and held in the mouth. They may be in 
the form of various shapes, the most common being flat, 
circular, octagonal and biconvex forms. The lozenge bases 
are generally in two forms, hard, boQed candy lozenges and 
compressed tablet lozenges. 

The hard boSed candy lozenges are prepared from a 
mixture of sugar and other carbohydrates that are kept in an 
amorphous or glassy condition. This form can be consid- 
ered a solid syrup of sugars generally having from 0.5 to 
1.5% moisture. Such materials normally contain up to 92% 
com syrup, up to 55% sugar and from 0.1% to 5.0% 
water. The syrup component generally Is prepared from 
com syrups high in fructose, but may include other materi- 
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als. Further ingredients such as flavorings, sweeteners, ac- 
idutents, colorants and so forth may also be added. In 
contrast, compressed tablet lozenges contain particular ma- 
terials and are formed into structures under pressure. They 
generally contain sugars in amounts up to 95% and typical 
tablet recipients such as binders and lubricants as well as 
flavors, colorants and so forth. 

The lozenges may be made of soft confectionery ma- 
terials such as those contained in nougat These materials 
contain two primary components, namely a high boiling 
syrup such as com syrup or the like, and a relatively light 
textured frappe, generally prepared from gelatin, egg al- 
bumen, milk proteins such as casein, and vegetable pro- 
teins such as soy protein, and the like. The frappe is 
generally relatively light, and may, for example, range in 
density from about 0.5 to about 0.7g/ca 

By comparison, the high boiling syrup, or "bob syrup", 
is relatively viscous and possesses a higher density, and 
frequently contains a substantial amount of sugar. Conven- 
tionally, the final nougat composition is prepared by the 
addition of the "bob syrup" to the frappe under agitation, to 
form the basic nougat mixture. Further ingredients such as 
flavorings, oils, additional sugar and the (ike may be added 
thereafter also under agitation. A general discussion of the 
composition and preparation of nougat confections may be 
found in B.W. Minifie. CHOCOLATE. COCOA AND CON" 
FECTIONERY: Science and Technology, 2nd edition, AVI 
Publishing Co., Inc., Westport, Connecticut (1980), at 
Pages 424-425. 

Pharmaceutical tablets of this invention may also be in 
the form of chewable forms. This form is particularly ad- 
vantageous because of convenience and patient accep- 
tance and rapid onset of bloactMty. To achieve acceptable 
stability and quality as well as good taste and mouth fed 
several considerations are important namely amount of 
active substance per tablet flavor, compressibility and or- 
ganoleptic properties of the drug. 

The preparation of chewable medicated candy is pre- 
pared by procedures similar to those used to make soft 
confectionary. This procedure generally Involves the forma- 
tion of a boiled sugar-corn syrup blend to which is added a 
frappe mixture. The boiled sugar-corn syrup blend may be 
prepared from sugar and com syrup blended in parts by 
weight ratio of 90 to 10 : 10 to 90. This Wend is heated to 
temperatures above 250 °F to remove water and to form a 
molten mass. The frappe is generally prepared from gelatin,, 
egg albumen, milk proteins such as casein, and vegetable 
proteins such as soy protein, and the like which are added 
to a gelatin solution and rapidly mixed at ambient tempera- 
ture to form an aerated sponge Oke mass. The frappe Is 
then added to the molten candy base and mixed until 
homogenous at temperatures between 150°F and 250 °F. 
The composite can then be added as the temperature of 
the mix is lowered below the melting point of the matrix 
whereupon additional ingredients are added such as flavors, 
and colorants. The formulation is further cooled and formed 
to pieces of desired dimensions. 

A general discussion of the lozenge and chewable 
table forms of confectionery may be found in HA Lieber- 
man and L. Lachman, Pharmaceutical Dosaoe Forms: Tab- 
ISJS Volume 1, Marcel Dekker, Ino, New York, N.Y. at 
pages 289 to 466. 

With regard to the chewing gum formulation in which 
the novel delivery system may be employed, the amount of 
gum base employed will vary greatly depending on various 
factors such as the type of base used, consistency desired 
and other components used to make the final product In 
general, amounts of about 5% to about 45% by weight of 



the final chewing gum composition are.acceptable for use in 
chewing gum compositions with preferred amounts of about 
15% to about 25% by weight The gum base may be any 
water-insoluble gum base weO known in the art Illustrative 

5 examples of suitable polymers in gum bases include both 
natural and synthetic elastomers and rubbers. For example, 
those polymers which are suitable in gum bases, Include 
without limitation, substances of vegetable origin such as 
chicle, jelutong, gutta percha and crown gum. Synthetic 

10 elastomers such as butadiene-styrene copolymers, 
isobutyiene-ieoprene copolymers, polyethylene, 
pofyisobutylene and pctyvinyiacetate and mixtures thereof, 
are particularly useful. 

The gum base composition may contain elastomer 

75 solvents to aid in softening the rubber component Such 
elastomer solvents may comprise methyl, glycerol or pen- 
taerythritol esters of rosins or modified rosins, such as 
hydrogenatad, dimerized or polymerized rosins or mixtures 
thereof. Examples of elastomer solvents suitable for use 

20 herein include the pentaerythritol ester of partially hydroge- 
nated wood rosin, pentaerythritol ester of wood rosin, glyc- 
erol ester of wood rosin, glycerol ester of partially dimerized 
rosin, glycerol ester of polymerized roan, glycerol ester of 
tan 03 rosin, glycerol ester of wood rosin and partially 

25 hydrogenatad wood roan and partially hydrogenatad methyl 
ester of rosin, such as polymers of a-pinene or 0-pinene; 
terpene resins including por/terpene and mixtures thereat 
The solvent may be employed in an amount ranging from 
about 10% to about 75% and preferable about 45%. to 

30 about 70% by weight to tie gum base. 

A variety of traditional ingredients such as ptastitizers 
or softeners such as lanolin, stearic acid, sodium stearate, 
potassium stearate, glyceryl triacetate, glycerine and the fflce 
for example, natural waxes, petroleum waxes, such as 

35 poryurethene waxes, paraffin waxes and microcrystafline 
waxes may also be incorporated into the gum base to 
obtain a variety of desirable textures and consistency prop- 
erties. These individual additional materials are generally 
employed in amounts of up to about 30% by weight and 

40 preferably in amounts of from about 3% to about 20% by 
weight of the final gum base composition. 

The chewing gum composition may additionally include 
the conventional additives of flavoring agents, coloring 
agents such as titanium dioxide; emuterfiers such as lecithin 

45 and glyceryl monostearate; and additional fillers such as 
aluminium hydroxide, alumina, aluminum silicates, calcium 
carbonate, and talc and combinations thereof. These filters 
may also be used in the gum base in various amounts. 
Preferably the amount of fillers when used will vary from 

50 about 4% to about 30% by weight of the final chewing 
gum. 

In the instance where auxiliary sweeteners are utilized, 
the present invention contemplates the inclusion of those 
sweeteners well known in the art including both natural and 

55 artificial sweeteners. Thus, additional sweeteners may be 
chosen from the following non-limiting fist: sugars such as 
sucrose, glucose (com syrup), dextrose, invert sugar, fruc- 
tose, and mixtures thereof, saccharine and its various salts 
such as the sodium or calcium salt cyciamic acid and Hs 

so various salts such as the sodium salt; the dipepWe sweet- 
eners such as aspartame; dihydrochalcone; giycyrrhizm; 
Stevia rebaudiantfr (Stevioside); and sugar alcohols such as 
sorbitol, sorbitol syrup, manntol, xyfitot and the Oka Also 
contemplated as an additional sweetener is the nonformen- 

65 table sugar substitute (hydrogenated starch hydrorysate) 
which is described in U.S. Reissue patent 26,959. Also 
contemplated is the synthetic sweetener 
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3.8-<firiydro-6-methyM -1 -1 ,2,3-oxathiazin^^e-2,2-<ficodde 
particularly the potassium (Acesutfame-KJ.sodium and cal- 
cium salts thereof as described in German Patent No. 
2,001.017.7. 

Suitable fah/orings include both natural and artrrftctai 
flavors, and mints such as peppermint, menthol, artificial 
vanilla, cinnamon, various fruit flavors, both individual and 
mixed, and the like are contemplated. The flavorings are 
generally utilized in arnmounts that will vary depending upon 
the imfividual flavour, and may, for example, range in 
amounts of about 0.5% to about 3% by weight of the final 
composition weight 

The colorants useful in the present invention, include 
the pigments such a titanium dioxide, that may be incor- 
porated in amounts of up to about 1% by weight, and 
preferably up to about .6% by weight Also, the colorants 
may include other dies suitable for food, drug and cosmetic 
applications, and known as F.D. & C dyes and the Oca the 
materials acceptable for the foregoing spectrum of use are 
preferably 20 water-soluble. Illustrative examples include 
indigoid die, known as F.D. & C. Blue Na 2, which is the 
disodium salt of 5,5Wndigotindieulfonfc add Similarly, the 
dye known as F.O. & C. Green No. 1, comprises a 
tnphenyimethane dye and is the monosodium salt of 
4-[4-Netr^-p-suifob9nzylammo)di^ -(N-e- 
thyl-N-p-sulfoniumbenryl)-2,5-cyclohexadienimine]. A full 
recitation of ail F.D. & C. and D. & C. and their correspond- 
ing chemical structures may be found in the Kirk-Othmer 
Encyclopedia of Chemical Technology, in Volume 5, at 
Pages 857-884, which text is accordingly incorporated 
herein by reference. 

The chewing gums of the invention may be in any form 
known in the art, such as stick gum, slab gum, chunk gum, 
shredded gum, hard coated gum, tabietted gum, as well as 
center-filled gum. 

The process of preparing the inventive chewing gum 
compositions is as follows; The gum base is melted (about 
85° to about 90°), coded to 78 °C and placed in a pre- 
warmed (60 °C) standard mixing ketle equipped with sigma 
blades, the lecithin is added and mixed. Next, a portion of 
the sorbitol and the glycerin is added and mixed for an 
additional 3 to 6 minutes. The mixing kettle is coded and 
the mannitoi and the remainder of the sorbitol and glycerin 
and then added and mixing is continued. At this time, the 
unfiavored chewing gum temperature is about 39-42 p C. 
Flavour oil is then added and incorporated into the base 
and the mixing is continued Finally, the delivery system 
containing the core material is added and mixed for an 
additional 1 to 10 minutes. The delivery system is added as 
the last ingredient The final gum temperature is about 
39°C-43°C. The chewing gum composition is then dis- 
charged from the ketfle, rolled, scored and formed into 
chewing gum pieces. 

The following examples serve to provide further appre- 
ciation of the invention but are not meant in any way to 
restrict the effective scope of the invention. AO percentages 
throughout the specification are by weight % of the final 
delivery system unless otherwise indicated. 

SAMPLE QNI- 

This example demonstrates the preferred composition 
and method of preparation. A mixture of 333.3 grams of 
hydrogenated palm oil, and 41.7 grams of monoglyceride 
were melted at a temperature of about 85°C. To this 
mixture 41.7 grams of lecithin was added and mixed urrtfi it 
dissolved. At this pdnt the mixture is homogeneous. Next 



35 



45 



55 
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83.3 grams of aspartame is added and mixed at high shear 
to obtain a uniform dispersion of the sweetener. The molten 
mixture is then fed into a heat controlled high pressure 
nozzle and sprayed under controlled pressure to obtain a 
5 particle droplet size of about 160 to about 30 U.S. standard 
mesh. Particles outside this size range were screened out 
The droplets congealed upon contact with the cooler at- 
mosphere, forming a dry powder material This powder is 
the agglomerate referred to herein. The agglomerate is then 

10 coated with a molten mixture of 1275 grams of hydroge- 
nated palm dl and 225 grams of paraffin wax using stan- 
dard fluidized bed granulation techniques. A Glatt GPC-15 
fiukfized bed granulator is used. The inlet temperature of the 
mdten mixture is about 55° to about 65°C and the outlet 

f s temperature is about 35° to about 40 °C. The rate of spray 
is about 80 milliliters per minute at a pressure of about 3 
bar. The spray is directed into a stream of aspartame 
suspended in an apparatus that creates a strong upward air 
current in which the sweetener moves. The stream of 

20 aspartame passes through a zone of the finely atomized 
droplets of the molten coating material, after which the thus 
coated particles pass out of the upward stream and pass 
downward in a fiukfized condition counter current to the flow 
of heated fluidized gas whereupon they are dried, and may 

25 re-enter the upward moving coating zone for a subsequent 
discrete coating application. The foregoing method and as- 
sociated apparatus are known as the Wurster Process. This 
process is set forth in detail in U.S. Patents No. 3,089,824- 
US 3,117,027, 3196,827. 3,241,520 and 3,253,944. 

30 The resultant sweetener delivery system is a dry pow- 

der. 



EXAMPLE TWO 



The Inventive sweetener delivery system was formed 
using the procedure of Example One whereby 300 grams of 
rapeseed oil, 30 grams of the monoglyceride, 50 grams of 
lecithin and 40 grams of aspartame was used. The agglom- 
40 erate was formed in the same manner as Example one and 
then coated using the fluidized bed technique with a molten 
mixture of 400 grams of hydrogenated palm oil and 100 
grams of paraffin wax. 



EXAMPLE THREE 



The procedure of Example two was repeated using the 
same amounts for making the agglomerate. The secondary 
so fluidized bed coating, however, was carried out using the 
molten mixture of 380 grams of rapeseed oil and 120 grams 
of rrticrocrystalline wax. 



EXAMPLE FQVR 



By way of comparison, the procedure of EPA 
81110320.9 referred to above, was carried out omitting the 
polysaccharide component in order to property compare it 

60 with the Inventive process. A molten mixture of 120 grams 
of hydrogenated palm oil, 20 grams of monoglyceride, 20 
grams of lecithin and 30 grams of aspartame was prepared 
in accordance with the procedures of Example One of the 
reference. The mixture was cooled to obtain a solidified 

65 mass and then pulverized to obtain the final encapsulated 
product . 
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The product was then photographed under a micro- 
scope 145X and presented in Rgure IV. As the photograph 
ctearty shows the irregular and random nature of the coat- 
ing. This is to be compared with the results of the spray 
congeaItng-fluidi2ed bed process of applicants as shown in 
the Rgure III photograph. Figure III dearly depicts 
spherical- like uniform coatings of the instant invention hav- 
ing the agglomerate coated with 200% of the secondary 
coating by weight of the aggregate. 

EXAMPLE FIVE 



The procedure of Example One was repeated using the 
same ingredients and amounts only 83 grams of saccharin 
was used to replace the aspartame. 
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lutose in an ethanoJ-water (50:50) solution. This process 
results in the formation of larger granules of aspartame 
which are then dried and passed through a 20 mesh sieve 
to remove any large lumps. The resulting particles are then 
coated in the fiukfized bed with a mixture comprising 6.8 Kg 
hydrogenated palm oil, 1.7 Kg paraffin wax, 1.5 Kg lecHhln 
and 1.5 Kg monoglyceride. 



This example demonstrates an attempt to coat aspar- 
tame with lecithin. The mixture of 95 grams of lecithin and 5 
grams of aspartame was melted and cooled. The mixture 
was coded, solidified and ground to a particle size of about 
30 mesh. 



EXAMPLE TEN 



The procedure of Example One was repeated using the 
same ingredients except the sweetener comprised 12.5 
grams of aspartame and 70.5 grams of saccharin. 

EXAMPLE SEV5N 



This example demonstrates an alternative method of 
preparing the inventive delivery systems. A mixture of 100 
grams d hydrogenated palm oil, 30 grams d lecithin, 30 
grams d monoglyceride and* 25 grams of aspartame were 
mixed allowed to cod and solidify. The resultant sdkJ was 
then ground to a mesh d about 30 to about 80. The ground 
particles were then placed in a flutdized bed granulator as in 
Example one and coated with a mixture comprising 425 
grams d hydrogenated palm oil and 75 grams d paraffin 
wax. The resultant product was the dry powdered sweet- 
ener delivery system. 

BCAMPLE EIQHT 



20 

The delivery systems d Examples 1-4 and 6-9 were 
subjected to a dissolution study intended to test the resis- 
tance d the coatings to water. The delivery systems of 
each example were placed in individual beakers d water at 

25 25 °C for one hour while stirring. The water was then 
assayed for detection d aspartame and the results, shown 
below, clearly demonstrate the inventive delivery systems 
(Examples 1-3 and 7 In particular) afford more resistance 
against moisture than the prior art (Examples 4 and 9). This 

so is indicated by the fact that no aspartame was detected in 
the water d the preferred inventive examples, while 
12.88% and 79.89% aspartame was found in the water d 
the prior art examples. 

Example 8, a less preferred alternative method d the 

35 instant invention showed a slight dissolution d aspartame in 
the water. 

TABLE \ 

40 



This example demonstrates another alternative method Dissolution study: delivery system in agitated water for 1 

d forming the inventive sweetener delivery systems. In this hour at 25 °C 

method 1.5 Kg d aspartame is first granulated in a fluidized 45 
bed d aspartame is first using 300 ml d 5% methylcel- 



t Aspartame found in water 
Delivery Systen by weight of delivery system 



Example 


One (inventive) 


N.D.* 


Example 


Two (inventive) 


N.D. 


Example 


Three (inventive) 


N.D. 


Example 


Pour (Comparative Process) 


12.88% 


Example 


Seven (inventive) 


N»D« 


Example 


Eight 


2.53% 


Example 


Nine (comparative coating) 


79. £9% 



10 



19 
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" N.D. indicates "none detectible". 

EWMPtfELgVEN 



This example is intended to demonstrate the criticaJity 
of lecithin to the sweetner delivery systema An aggregate 
of aspartame is formed by mixing 1.1 Kg of aspartame with 
300 ml of 5% methyiceitulose ethanoi-water (50:50) solu- 
tion. The solution is then sprayed in a fludized bed granula- 
tor as discussed in previous examples to obtain dry ag- 
gregates of aspartame. The aggregates are passed through 
a 30 mesh sieve to obtain the desired particle size. The 
aggregated particles are then coated using the previously 
discussed fluidized bed method with a mixture of 1 Kg of 
monoglyceride, 6 Kg hydrogenated palm oil A dissolution 
study as discussed in Example Ten was run with the result 



Delivery System 

Ingredient 
Monoglyceride 
Hydrogenated Palm oil 
Lecithin 

Potassium Chloride* 
Sweetener 



of 8.14% aspartame being detected in the water. This 
indicates that the hydrophobic matrix had not properly wet 
and adhered to the surface of the aspartame crystals and 
the coating therefore, had not sufficiently adhered to provide 
5 an adequate moisture barrier. 

EXftMP^TWElYS 



io This example demonstrates the use of the mineral 
supplement potassium chloride as the core material in the 
inventive delivery system. The process of Example One 
was used. The resulting product had a pleasing mouth-feel 
and did not exhibit the typical astringent and bitter taste of 

15 the KCI salt 

The delivery system contained the following ingredients 
and amounts: 



Amount 
about 0*5 to about 30% 
aoout 61 to about 80% 
about 0.5 to about 20% 
about 10 to about 20% 
about 5 to about 15% 



*KCI is pre-ground through a 60 mesh sieve. 

g^MPtg THIRTEEN 



Example twelve was repeated substituting about 5% to 
about 15% (200 mesh) of chlorostyramine in place of KCI. 

EXAMPLE FOURTFFM 



Example twelve was repeated using about 4 to about 
10% pseudoephedrine HCI In place of KCI. The resulting 
delivery system did not exhibit the typical bitter and astrin- 
gent taste of the drug. 



EXAMPLE; FIFTEEN 



Example twelve was repeated substituting about 4 to 
about 10% dextrornethorphan for the KCL The resulting 
delivery system did not exhibit the bitter and astringent taste 
of the drug. 

EXAMPLE SIXTEEN 



This sample uses a flavor oil as the core material for 
the delivery system. Peppermint oil in the amount of about 
5% to about 20% was added to the delivery system of 
Example One in place of the sweetener component 

EXAMPLE ?5V5ffT55N 



A chewing gum composition containing the novel deliv- 
ery system wherein the core material is aspartame, was 
prepared with the formulation set forth below, employing 
conventional gum making techniques. 
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Ingredient 
Gum Base 
Glycerin 
Lecithin 
Mannitol 
Sorbitol Powder 
Delivery system of Example 

One (containing aspartame) 
Spearmint Flavor 



Parts by Weight 
23 
15 
0.5 
8.0 
49.2 

2.1 
1 .2 



The gum base is meted (85 o -90 o ), cooled to 78° and 
placed in a pre-warmed (60 °C) standard mixing kettle 
equipped with a sigma blades. The lecithin is added and 
mixed for 2 minutes. Next, add 2/3 sorbitol and 173 glycerin 
and mix for an additional 4 1/2 minutes. Cool the mixing 
kettle by means of turning on the cold water circular in the 
kettie. The mannitol, 1/3 sorbitol and 2/3 glycerin are then 
added and mixing is continued for about 4 minutes. At this 
time, the unflavored chewing gum temperature is about 
39-42°C. Flavor ofl is then added and Incorporated into the 
base and the mixture Is mixed for about an additional 3 
minutes. Finally, the delivery system containing aspartame 
is added and an additional 3 minutes of mixing is con- 
ducted. The final gum temperature is about 39°C-43°C. 
The chewing gum composition Is then discharged from the 
kettle and formed into strips having a thickness of 0.18 
centimeters and cooted to room temperature. 

In order to evaluate the chewing gum formulation of 
this example, a comparison was undertaken with the Iden- 
tical gum formulation (Control A) prepared without the in- 
ventive delivery system using free aspartame powder. 

The compositions were subjected to sweetener 
chewout studies using a group of five expert panelists who 
chewed samples of the chewing gum for 15 minutes. The 
amount of sweetener remaining In the bolus after the chew 



20 



25 



30 



35 



40 



time was determined using high pressure liquid chromatog- 
raphy (HPLC). The results set forth in Table I demonstrate 
the control-released sweetener extraction achieved with the 
inventive compositions. 

The stability of the chewing gum compositions contain- 
ing the novel delivery system was tested. Aspartame was 
the core material present Some samples of the chewing 
gum were stored at 37°C, others were stored at room 
temperature for various time periods. At designated intervals 
the samples were assayed by HPLC for the presence of 
aspartame. The amount of aspartame detected indicates the 
protective capability of the novel delivery system against 
moisture, temperature and pH changes. The results are 
shown in Table II below. 

EXAMPLE EIGHTEEN 



This example demonstrates the preparation of a chew- 
ing gum composition wherein the novel delivery system 
contains the combination of aspartame and saccharin as the 
core materials (The delivery system of Example Six was 
used). 



Ingredient 

Gum Base 

Glycerin 

Lecithin 

Mannitol 

Sorbitol Powder 

Delivery System of 

Example Six (contain* 

ing aspartame and saccharin) 

Spearmint Flavor 



Parts by Weight of 
the chewing gum 
composition 



24.0 

15 
0.5 
8.0 

45.7 



3.6 
1.2 



12 



23 
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The chewing gum preparation method in Example Sev- 
en was followed. Samples of the chewing gum were as- 
sayed prior to determining the actual sweetener content of 
the delivery system. Chew-out studies were conducted 
whereby the gum pieces were chewed for about 15 min- 5 
utes. Each bolus was collected and assayed for the amount 
of sweetener present The amount ol sweetener extracted 
during chewing was then determined. As Table I indicates, 
the inventive delivery system exhibited controlled release of 
the sweetener as evidenced by having 67% of the sweet- 10 
ener extracted during chewing. This is significantly improved 
over the prior art (Control A, B and Example Nine) where 
afl (100%) of the sweetener was extracted during chew. 

Stabilities of the aspartame in the delivery system were 
also investigated. Data shown in Table II clearly indicates 75 
the superiority of the inventive chewing gum compositions 
over the prior art with regard to stability. 

20 

Ingredient 
Gum Base 
Glycerin 

701 Sorbitol Solution 

Lecithin 

Mannitol 

Sorbitol Powder 

Delivery System of 

Example Five (contair 
ing saccharin) 
Cinnamon Flavor 



# 

EXAMPLE NINETEEN 

This example is intended to be a comparison using the 
composition outlined in EPA 81110320.0 (see Example 4), 
in a chewing gum product The chewing gum composition 
of Example Seven was used with 850 ppm of aspartame as 
the core material. As indicated in Tables II and III this 
reference yields results which are inferior to the inventive 
compositions in terms of controlled sweetener release and 
stability. 

EXAMPLE TWENTY 

This example demonstrates the purpose of the inven- 
tive chewing gum compositions having saccharin as the 
core material (see Example Five). 

Parts bv Weight 
24.2 

5.0 
25 

0.5 

8.0 
31.7 



2.4 
1.2 



The chewing gum preparation method was the same 
as in Example Seven. The sorbitol solution and glycerin are 
pre-mixed and added to the gum mixture in the conventional 
manner. In order to evaluate the chewing gum compositions 
prepared in this example, a control gum formulation was 
also prepared (Control B) using the identical ingredients 
except free saccharin powder was substituted for the deliv- 
ery system. Saccharin chew-out studies were again con- 
ducted using a group of five expert panelists who chewed 



the samples of gum for 15 minutes. The amount of sweet- 
ener remaining after the chew time was determined by 
HPLC. The results set forth in Table t! again demonstrate 
the slow-released sweetener extraction achieved with the 
inventive compositions in direct contrast with the prior art 



55 



60 



65 



13 
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Chewing Gum 
Sample 

Control A (prior art) 
Example Seven (inventive) 
Example Eight (inventive) 

Example Nine (prior art) 
Control B (prior art) 
Example 10 (inventive) 

TAQM= Hi 



# 



26 



Sweetener 

Aspartame 
Aspartame 
Aspartame/ 

Saccharin 
Aspartame 
Saccharin 
Saccharin 

20 



% Sweetener 

Extracted 

After IS Minutes 

100 
' 64 



67 
100 
100 

62 



Qiewing* 
Gun 

Sattple Theory * Initial* * KTt 
850 832 730 



tepartre Levels (MM) 
**. STS Wks! 4 Wts. 10 Wks. 



Control 
A 



Exanple 850 
Seven 

Exmple 226 
Eight 



T7*c RT S7»c iff — 57»c rt 3$*c 

420 570 220 437 280 - 



840 842 837 845 834 822 841 835 830 



224 222 218 220 215 201 211 20$ 204 



Exanple 
Nine 



850 



816 782 590 667 353 516 108 389 - 



' Amount of aspartame calculated to be in the chewing gum 
product from the novel delivery system. " Amount of aspar- 
tame found In the chewing gum product by assay, t Refers 
to Room Temperature. 

The invention being thus described, it win be obvious 
that the same may be varied in many ways. Such variations 
are not to be regarded as a departure from the spirit and 
scope of the invention and an such modifications are in- 
tended to be included within the scope of the following 
claims. 

Preferred aspects of the present invention as regards 
protection in, for example, Austria, are as follows: 

(1) A process for preparing a chewing gum composition 
which process comprises combining a gum base with a 
stable sweetener delivery system capable of effecting a 
controlled release of the sweetener, the delivery system 
comprising: 



' (a) at least one solid natural or artificial high intensity 
sweetener chosen from amino acid based sweeteners, 
d ipeptide sweeteners, glycyrrhizin, saccharin and its salts, 



acesurfame salts, cyciamates, steviosktes, talin, dihydrochai- 
cone compounds and mixtures thereof; and 

(b) a hydrophobic matrix comprising 



(i) lecithin; 

55 (ii) an edible material having a melting point in the range of 
from 25 °C to 100°C chosen from fatty acids having an 
iodine value of from 1 to 10, natural waxes, synthetic 
waxes, and mixtures thereof; and 

-0 (iS) at least on gryceride. 



The above process for preparing a chewing gum composi- 
tion may be adapted to prepare a composition having one 
or more of the features of Claims 1 to 17. 

2. A process for preparing a delivery system capable of 
effecting a controlled release of the sweetener, the process 
comprising combining 
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(a) at least one solid natural or artificial high intensity 
sweetener chosen from amino acid based sweeteners, 
dipeptide sweeteners, glycyrrhizin, saccharin and its salts, 
acesulfame salts, cyclamates, stevrosides, taiin, dihydrochal- 
cone compounds and mixtures thereof; and 

(b) a hydrophobic matrix comprising 



(i) lecithin; 

(ii) an edible material having a melting point in the range of 
from 25°C to 100°C chosen from fatty acids having an 
iodine value of from 1 to 10, natural waxes, synthetic 
waxes, and mixtures thereof; and 

(iit) at least on glyceride. 



The above process for preparing a delivery system may be 
adapted to prepare delivery system having one or more of 
the features of Claims 2 to 13 or 22 to 25. 

3) A process for preparing a composite having a substan- 
tially hydrophobic exterior, the process comprising combin- 
ing an agglomerated mixture of a core material and a matrix 
wherein the matrix comprises:" 



(i) from 0.5% to 20% tat soluble lecithin; 

(ii) from 61% to 90% of an edible material having a melting 
P«nt in the range of from 25°C to 100°C chosen from a 
fatty acid having an iodine value of from 1 to 10, natural 
waxes, synthetic waxes, and mixtures thereof; 

(Hi) from 0.5% to 20% of a glyceride; 



said composite having a melting point in the range of from 
20°C to 90°C. The above process for preparing a compos- 
ite may be employed in the preparation of a composite 
having one or more of the features of Claims 27 to 32. 



Claims 



1. A chewing gum composition comprising a gum base and 
a stable sweetener delivery system capable of effecting a 
controlled release of the sweetener, the delivery system 
comprising: 



(a) at least one solid natural or artificial high intensity 
sweetener chosen from amino acid based sweeteners, 
dipeptide sweeteners, gfycyrrhbrfn, saccharin and its salts, 
acesulfame salts, cyclamates, steviosides, taiin, dihydrochal- 
cone compounds and mixtures thereof; and 

(b) a hydrophobic matrix comprising 



©lecithin; 

(ii) an edible material having a melting point in the range of 
from 25°C to 100°C chosen from fatty acids having an 

5 iodine value of from 1 to 10, natural waxes, synthetic 
waxes, and mixtures thereof; and 

(iii) at least one gfyceride. 

10 

2. A chewing gum composition according to claim 1, 
wherein the sweetener of the delivery system is present in 
an amount of from 0.01% to 50% by weight of the delivery 
system. 

75 

3. A chewing gum composition according to claim 1 or 2, 
wherein the sweetener of the delivery system is chosen 
from: aspartame preferably present in an amount of from 
0.01% to 25% by weight of the delivery system; or saccha- 

20 rin or a salt thereof preferably present in an amount of from 
0.01% to 50% by weight of the delivery system. 

4. A chewing gum composition according to claim 1, 2 or 3, 
wherein the sweetener of the delivery system is a combina- 

25 tion of up to 25% of aspartame and from 1.0% to 50% of 
saccharin or a salt thereof by weight of the delivery system. 

5. A chewing gum composition according to claim 4, 
wherein the sweetener of the delivery system additionally 

30 comprises from 0.1% to 50% of potassium acesulfame by 
weight of the delivery system. 

6. A chewing gum composition according to any preceding 
claim, wherein the purity of the lecithin of the delivery 

35 system is at least 95% acetone insoluble, the lecithin pref- 
erably being soluble in the edible material of the hydropho- 
bic matrix. 

7. A chewing gum composition according to any preceding 
40 claim, wherein the fatty acid of the delivery system is 

chosen from hydrogenated palm ofl, riydrogenated palm 
kernel oil, hydrogenated peanut oil, hydrogenated rapeseed 
ofl, hydrogenated rice bran oil, hydrogenated soybeam oil, 
hydrogenated cottonseed oil, hydrogenated sunflower oil 
45 and mixtures thereof. 

8. A chewing gum composition according to any preceding 
claim, wherein the fatty add of the delivery system is 
present in an amount of from 61 % to 95% by weight of the 

50 delivery system. 

9. A chewing gum composition according to any preceding 
claim, wherein the fatty acid of the delivery system is 
refined, hydrogenated, palm oil present in an amount of 

55 from 63% to 90% by weight of the delivery system. 

10. A chewing gum composition according to any preceding 
claim, wherein the at least one glyceride of the delivery 
system is preferably a monogryceride or diglyceride and is 

60 present in an amount of from 0.5% to 20% by weight of 
the delivery system. 

11. A chewing gum composition according to claim 10, 
wherein the at least one glyceride Is a distilled mon- 

65 ogJyceride present In an amount of from 1% to 3% by 
weight of the delivery system. 

12. A chewing gum composition according to any preceding 
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claim, wherein the lecithin of the delivery system is present 
in an amount of from 0.5% to 9% by weight of the delivery 
system. 

13. A chewing gum composition according to any one of 
claims 1 to 12, wherein the delivery system additionally 
contains a flavour agent, preferably chosen from spearmint 
oil, cinnamon oil, oil of wintergreen {methyisalicyiate), pep- 
permint oil, lemon oil, orange oil, grape oil, lime oil, grape- 
fruit oil, apple essence, strawberry essence, cherry es- 
sence, pineapple essence, bananna oil and mixtures there- 
of. 

14. A chewing gum composition according to any preceding 
claim, having a melting point in the range of from 45°C to 
70°C. 

15. A chewing gum composition according to any preceding 
claim, wherein the gum base comprises an elastomer cho- 
sen from natural rubber, synthetic rubber and mixtures 
thereof, for example chicle, jelutong, balata, guttapercha, 
lechi-capsi, sorva, butadiene-styrene copolymers, 
potyisobutytene, isobutytene-isoprene copolymers, polyethyl- 
ene, poryvinylacetate, and mixtures thereof. 

16. A chewing gum composition according to any preceding 
claim, wherein the gum base is present in an amount of 
from 5% to 45% by weight of the final chewing gum 
composition. 



18. A method of preparing a chewing gum composition 
having improved, sustained, sweetener-release properties 
which method comprises: 



1) Preparing a sweetener-defivery-system having a sweet- 
ener core material protected by a matrix coating, the deliv- 
ery system being prepared by the process comprising: 



(a) forming an agglomerate of the sweetener in a hydropho- 
bic matrix coating, comprising the steps of melting the 
hydrophobic matrix coating and dispersing the sweetener 
uniformly therein; feeding the dispersion into a heat con- 
trolled high pressure spray nozzle; atomizing the dispersion 
under controlled pressure to maintain the particle size be- 
tween 200 and 30 U.S. standard mesh; collecting the 
congealed, dry spherical particles; and 

(b) coating the agglomerated particles by suspending the 
particles in a stream of air passing through a zone of 
atomized droplets of a second hydrophobic material; 



2) adding the resultant delivery system to a homogeneous 
mixture of a gum base and remaining chewing gum ingre- 
dients; and 

3) forming the resultant mixture into suitable chewing gum 
shapes. 



19. A method according to claim 18, wherein the sweetener 



delivery system is added as a last step to the chewing gum 
composition at a temperature of from 39° to 43°C. 

20. A stable sweetener delivery system capable of effecting 
6 a controlled release of the sweetener comprising: 



(a) at least one solid natural or artificial high intensity 
sweetener chosen from amino ackJ based sweeteners, 

10 dipeptkJe sweeteners, grycyrrhiztn, saccharin and its salts, 
acesurfame salts, cyclamates, steviosides, talin, dihydrochal- 
cone compounds and mixtures thereof; and 

(b) a hydrophobic matrix comprising 

75 



(i) lecithin; 

20 (ii) an edible material having a melting point in the range of 
from 25°C to 100°C chosen from fatty adds having an 
iodine value of from 1 to 10, natural waxes, synthetic 
waxes, and mixtures thereof; and 

25 (ui) at least one giyceride. 



21. A delivery system according to claim 20, having one or 
more of the features of claims 2 to 13. 

22. A delivery system according to claim 20, wherein the 
sweetener is a combination of up to 15% of aspartame and 
from 1.0% to 50% of saccharin or a salt thereof by weight 
of the delivery system. 

23. A delivery system according to claim 20 or 22, wherein 
the sweetener additionally comprises from 1.0% to 50% of 
potassium acesurfame by weight of the delivery system. 

40 24. A delivery system according to claim 20. 21, 22, 23, 
having a melting point in the range of from 25°C to 90°C. 

25. A defivery system according to any of claims 20 to 24, 
in the form of particles which have a size of from 200 to 30 

45 U.S. standard mesh size, preferably. 150 to 70 U.S. stan- 
dard mesh size. 

26. A composite having a substantially hydrophobic exterior, 
the composite comprising: an agglomerated mixture of a 

50 core material and a matrix wherein the matrix comprises: 



(i) from 0.5% to 20% fat soluble lecithin; 

55 (ii) from 61% to 90% of an edible material having a melting 
point in the range of from 25 °C to 100°C chosen from a 
fatty acid having an iodine value of from 1 to 10, natural 
waxes, synthetic waxes, and mixtures thereof; 

60 (iii) from 0.5% to 20% of a gryceride; 



said composite having a melting point in the range of from 
20°C to 90°C. 
65 

27. A composite according to claim 26, wherein the core 
material is cnosen from a sweetener, or a flavouring agent 



17. A chewing gum composition according to any preceding 
claim, further comprising fillers, colouring agents, flavouring 
agents, softeners, plastictzers, elastomers, elastomer sol- 
vents, sweetening agents and mixtures thereof. 
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28. A composite according to claim 27, wherein the core 
material is an artificial sweetener chosen from amino acid 
based sweeteners, dipeptida sweeteners, saccharin and 
salts thereof, acesutfame salts, cyclamates, steviosides, 
dihydrochalcone compounds, tafin, glycyrrhizin and mixtures 
thereof. 

29. A composite according to claim 27 or 28, wherein the 
sweetener is aspartame, present in an amount of from 
0.01% to 25% by weight of the composite. 

30. A composite according to claim 27 or 28, wherein the 
sweetener is saccharin or a salt thereof, present in an 
amount of from 0.05 to 50% by weight of the composite. 

31. A composite according to claim 27 or 28, wherein the 
sweetener is a combination of up to 15% aspartame, from 
5% to 50% saccharin or a salt thereof and from 5% to 
50% potassium acesulfama 

32. A composite according to any one of claims 26 to 31, 
wherein the fatty acid is chosen from hydrogenated palm 
oil, hydrogenated palm kernel oil, hydrogenated peanut oil, 
hydrogenated rapeseed oil, hydrogenated rice bran oil, hy- 
drogenated soybean oil, hydrogenated cottonseed oil, hy- 
drogenated sunflower oil and mixtures thereof. 

33. A process for producing a delivery system having a 
core material protected by a matrix coating which process 
comprises; 



A) forming an agglomerate of the core material in a hy- 
drophobic matrix coating, comprising the steps of melting 
the hydrophobic matrix coating and dispersing the core 
material uniformly therein; feeding the dispersion into a heat 
controlled high pressure spray nozzle; atomizing the disper- 
sion under controlled pressure to maintain the particle size 
between 200 to 30 U.S. Standard mesh; collecting the 
congealed, dry spherical-like particles; and 

B) coating the agglomerated particles by conducting the 
particles through a stream of air passing through a zone of 
atomized droplets of a second hydrophobic material. 



34. A process ccording to claim 33, wherein the coating of 
the agglomerate is greater than 30% by weight of the 
aggregate. 

35. A process according to claim 33 or 34, wherein the 
hydrophobic matrix coating comprises from 0.5 to 20% 
lecithin; from 61 to 94% of an edible material having a 
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melting point in the range of from 25°C to about 100°C 
chosen from fatty acids having an iodine value of from 1 to 
10, natural waxes, synthetic waxes, and mixtures thereof. 

5 36. A process according to claim 33, 34 or 35, wherein the 
core material is chosen from the following: a sweetener, for 
exampte amino acid based sweeteners, dipeptide sweeten- 
ers, saccharin and salts thereof, acesutfame salts, 
cyclamates, steviosides, dihydrochalcone compounds, talin, 

10 glycyrrhizin and mixtures thereof; or a flavouring agent 

37. A process according to any one of claims 33 to 36, 
wherein the sweetener is a combination of up to 15% 
aspartame, 5% to 50% saccharin or a salt thereof and 5% 

is to 50% potassium acesutfame. 

38. A process according to any one of claims 33 to 37, in 
which a delivery system having one or more of the features 
of claims 2 to 13 or claims 21 to 25 is prepared 

20 

39. A process for producing a sweetener delivery system 
wherein the sweetener is protected from moisture and 
chemicals, which process comprises: 

25 

(a) forming a dispersion of a sweetener in a hydrophobic 
matrix; 

(b) allowing the dispersion to cod and solidify; 

30 

(c) grinding the solid to a particle size of from 200 to 30 
mesh; 

(d) coating the resultant particles with a hydrophobic ma- 
35 terial by conducting the particles through a stream of air 

passing through a zone of atomized droplets of the hy- 
drophobic material. 



40 40. A process for producing a sweetener delivery system 
wherein the sweetener is protected from moisture and 
chemicals, which process comprises: 



45 a) agglomerating the sweetener with a binder; and 

b) conducting the agglomerate through a stream of air 
passing through a zone of atomized droplets of an edible 
hydrophobic material comprising a fatty acid and a wax. 

50 
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